Chemical Mapping of Leishmania Infection in Live Cells by SERS Microscopy.
We report the direct probing of the molecular composition of Leishmania-infected macrophage cells in vitro by surface-enhanced Raman scattering (SERS). The microscopic mapping data indicate local abundance and distribution of molecular species that are very characteristic of the infection and that are observed here simultaneously. As revealed by electron microscopy, the gold nanoprobes used for SERS microspectrosopy have access to the parasitophorous vacuoles (PV) through the endosomal system. SERS nanoprobes located in the direct proximity to the parasite, in the greater volume of the PV, and in endolysosomal compartments in other cellular regions, respectively, report a characteristic chemical composition for each respective location. The data enable assessment of the distribution of ergosterol and cholesterol in the amastigote stage of the parasite and its immediate surroundings in the vacuole. Proteophosphoglycans of parasite origin, an important hallmark of the infection, are identified throughout the PV.